many micronutrients toxic in large quantities. Therefore, either high or low micronutrient levels can adversely affect crop yields.
In plants, most B occurs in the cell wall, where it cross-links the pectic polysaccharide rhamnogalacturonan II (RGII) (reviewed in Miwa and Fujiwara, 2010) . B might also affect other cellular processes, including signaling and membrane function. Examination of two maize (Zea mays) mutants provides insights into the consequences of B deficiency for reproductive development in plants. The tassel-less1 (tls1) mutant (Durbak et al., 2014) shows reduced tassel development and defects in inflorescence meristems, as well as vegetative defects when grown in low-B soil (see figure) . Similarly, the maize rotten ear (rte) mutant (Chatterjee et al., 2014) shows vegetative and reproductive defects, including sterility. In Arabidopsis thaliana, B moves into the root via diffusion or active transport by NOD26-LIKE MAJOR INTRINSIC PROTEIN5;1 (NIP5;1). The efflux transporter BOR1 then moves B into the xylem for transport. The authors found that tls1 encodes NIP3;1, an aquaporin family member and ortholog of Arabidopsis NIP5;1, and rte encodes a B transporter orthologous to Arabidopsis BOR1. Consistent with a potential role in B transport, tls1 mutants have less B in inflorescences and less RGII cross-linking. TLS1 can also transport boric acid and water. The sterility and developmental defects of rte and tls1 mutants can be rescued by supplementation with B and on low-B soils the tls1/1;rte/1 plants show a sterility phenotype, indicating nonallelic noncomplementation.
Regulation of B transporters likely plays dual roles in modulation of B levels in B-deficient and B-excess conditions. Indeed, Pallotta et al. (2014) found that functional alleles of the B transporter Bot-B5 proved key for tolerance to high soil B in different varieties of wheat (Triticum aestivum). However, they also found that wheat varieties adapted to low-B environments tended to not have Bot-B5 alleles that conferred B tolerance, indicating that these alleles may have adverse effects in low-B conditions. These findings indicate that the adaptation of crop plants to different environments requires complex considerations of factors such as micronutrient levels, well beyond conventional considerations of obvious environmental factors such as daylength. Fortunately, these findings on the effects of B deficiency and B tolerance may also inform genetic improvement of micronutrient usage in plants.
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